major depressive disorder or bipolar disorder, and within a year of discharge, between 20% and 50% are likely to be readmitted. [3] [4] [5] Many researchers have concluded, however, that few clinical characteristics can reliably predict either hospitalization or rehospitalization. 3, 4 Several studies suggest that comorbidity with substance abuse is associated with the first lifetime hospitalization for mood disorder, 2 increased risk of psychiatric hospitalization more generally, 6 and readmission after discharge. 7 Most American studies on the topic, however, have used small to midsize local samples, and findings from much larger investigations using Danish case registers, 7 for example, or information on US military populations 8 may not generalize to the US general population or to low-income people such as those receiving Medicaid. There do not appear to be any large-scale American studies comparing the role of substance abuse and other factors in either hospitalization or early readmission among Medicaid beneficiaries with mood disorder, even though Medicaid is the largest payer (covering 44% of all costs) of public mental health services. 9 It is the only insurance plan available to many lowincome persons, who rely on it exclusively for coverage of outpatient mental health or substance abuse treatment. By linking 1999 to 2000 Medicaid claims data in 5 US states (California, Florida, New Jersey, New York, and Texas) to data on neighborhood characteristics (from the US Census at the zip code level and from Area Resource Files 10 at the county level), we examined hospitalization for mood disorder and readmission within 3 months of discharge. After adjusting for the effects of gender, ethnicity, age, location, community characteristics, and dual eligibility with Medicare, we (1) investigated the influence of substance abuse on hospitalization for mood disorder, (2) compared the influence of substance abuse with that of other co-occurring conditions (anxiety, personality, or major medical disorder), and (3) assessed whether the influence of substance abuse was greater with major depressive disorder or bipolar disorder.
Research on comorbidity in mood disorder has yielded 3 major conclusions. [2] [3] [4] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] First, comorbid substance abuse can have harmful negative consequences, including exacerbation of mood disorders, nonadherence to psychiatric medications, poor response to prescription drugs, and physical illness (e.g., liver disease). Second, anxiety and personality disorders contribute to poor response to treatment and increased risk of psychiatric hospitalization, and substance abuse can co-occur with them. Third, for 25% to 70% of persons with mood disorder who also have 1 or more of these comorbid conditions, diagnosis and treatment is much more complex in both inpatient and outpatient settings. Apart from comorbidity, sociodemographic characteristics can increase the likelihood of hospitalization or readmission for mood disorder; their influence must be examined in studies predicting the use of hospital care from substance abuse or other risk factors. The evidence, however, is mixed. Some researchers have found that people initially hospitalized at a younger age are more likely to be rehospitalized later, 25 but others have failed to find substantial differences. 3 Similarly, Herrell et al. 8 found that Blacks were less likely than were Whites to be hospitalized for mood disorder, but other studies suggest that psychiatric hospital admission in general is more common among Blacks than Whites. 26, 27 Similar to sociodemographic characteristics and comorbidity with substance abuse or other psychiatric disorders, medical comorbidity can affect hospitalization and readmission outcomes for mood disorder. People with mood disorders are more likely than is the general population to have health problems. [28] [29] [30] [31] The side effects of medications, difficulty accessing high-quality medical care, and unhealthful behaviors such as poor diet, lack of exercise, substance abuse, and smoking all increase the risk for cardiovascular disorders, cancer, hypertension, diabetes, and hyperlipidemia. Better outpatient treatment of these and other physical illnesses is needed to prevent hospitalization, prolong life, and contribute to overall well-being. In short, there have been a variety of studies on hospitalization or readmission for mood disorder, but in the United States they are relatively small in scale, are typically crosssectional and descriptive rather than Objectives. We compared the influence of substance abuse with that of other comorbidities (e.g., anxiety, HIV) among people with mood disorder (N = 129 524) to explore risk factors for psychiatric hospitalization and early readmission within 3 months of discharge.
Methods. After linking Medicaid claims data in 5 states (California, Florida, New Jersey, New York, and Texas) to community-level information, we used logistic and Cox regression to examine hospitalization risk factors.
Results. Twenty-four percent of beneficiaries with mood disorder were hospitalized. Of these, 24% were rehospitalized after discharge. Those with comorbid substance abuse accounted for 36% of all baseline hospitalizations and half of all readmissions.
Conclusions. Results highlight the need for increased and sustained funding for the treatment of comorbid substance abuse and mood disorder, and for enhanced partnership between mental health and substance abuse professionals. longitudinal and predictive in nature, and they fail to focus on large numbers of low-income people who rely on Medicaid-funded services. Our study appears to be the first to examine the role of substance abuse and other risk factors in psychiatric hospitalization and readmission using a multistate sample of Medicaid beneficiaries with major depressive disorder or bipolar disorder. It also appears to be among the first to compare the impacts of substance abuse and of psychiatric or medical comorbidities after control for such local influences as median income and unemployment rate, as well as a wide variety of other factors.
On the basis of published research, we hypothesized that substance abuse increases risk for both hospital admission and readmission, even after inclusion of control variables. In addition, we tested the null hypothesis that substance abuse is equally influential in admission and readmission for both major depressive disorder and bipolar disorder, as well as the alternative hypothesis that drug or alcohol use is more influential in one or the other mood disorder-for example, because of the greater biological basis of bipolar disorder. 32 Finally, we tested the null hypothesis that, after adjustment for other factors, substance abuse comorbidity is no more influential than other types of comorbidity. Because there was no strong evidence or theoretical basis for hypothesizing that substance abuse had a greater impact than did other risk factors on hospitalization for mood disorder, we chose an open-ended exploration of the various factors' impacts.
METHODS
With the exception of context variables, data were taken from the Medicaid Analytic eXtract (MAX) 33 
Measures
Major mood disorder. Diagnostic categorization of individuals was based on diagnoses assigned by service providers and recorded on claims using diagnostic codes from the International Classification of Diseases, Ninth Revision, Clinical Modification 35 (ICD-9-CM; see Table 1 for codes identifying psychiatric and medical conditions). Analysis focused on persons with primary or secondary diagnoses of either major depressive disorder or bipolar disorder (including manic disorders). Only beneficiaries with at least 1 inpatient or 2 outpatient diagnoses of major depressive disorder (n= 85 861) or bipolar disorder (n =34 882) were selected in order to help eliminate from analyses beneficiaries who may have been diagnosed erroneously with mood disorder (e.g., hastily in a single brief encounter) by only 1 outpatient mental health service provider. In preliminary analysis, people identified in this way had an average of 12 inpatient or outpatient diagnoses of major depressive disorder and 20 of bipolar disorder. Comorbidity. The same selection procedure of 1 inpatient or 2 outpatient diagnoses was used to identify beneficiaries with co-occurring substance abuse, anxiety disorders, and the most commonly occurring personality disorders. Some of the more frequently occurring comorbid medical conditions were also chosen for analysis on the basis of prior studies linking them to mood disorder. [28] [29] [30] [31] In addition to diagnostic information, data on personal characteristics, including age, ethnicity, gender, state, and dual eligibility with Medicare, were also taken from MAX. Contextual variables. Urbanicity was operationalized with rural-urban continuum codes 36 linked to MAX data by county of hospitalization. It was defined on a 9-point continuum collapsed into 3 categories of metropolitan (urban) areas, nonmetropolitan areas adjacent to an urban location, and nonmetropolitan areas not adjacent to an urban location. Data on community context (at the zip code level) from the US Census were divided into quartiles, or 4 categories (lowest, highest, and 2 midrange categories) of area-specific median incomes, unemployment rates, and percentage of Blacks and resident non-US citizens within the zip code. These community characteristics were chosen because of their association with mood disorder or other serious mental illness in prior studies. 37 Inpatient service use. Psychiatric hospitalization and readmission for mood disorder within 3 months of discharge was identified by primary or secondary diagnoses as recorded in MAX inpatient claims. Hospital use was defined as a binary variable indicating use versus nonuse.
Analysis
Logistic regression was used to predict mood disorder hospitalization in the 2-year observation period from drug abuse, alcohol abuse, and all other independent variables. After fitting separate equations for each of these variables, we fit an adjusted model with all of them to estimate the influence of substance abuse in relation to other covariates.
For those with a hospital admission, rehospitalization within 3 months of discharge was modeled by Cox proportional hazards regression to take account of both whether readmission was observed and, if so, time to rehospitalization. Independent variables in rehospitalization analyses included the same factors used to predict baseline hospitalization. In admission and readmission analyses, individuals were clustered within counties.
For both admission and readmission, we compared the influence of comorbid substance abuse with that of other risk factors (e.g., psychiatric or medical comorbidity) by observing effect sizes in regression models (e.g., odds of hospitalization or readmission hazard associated with drug abuse vs anxiety disorder). After adjustment for all of the covariates, predictions of admission or readmission in the entire sample did not differ substantially from predictions of admission or readmission for major depressive disorder or for bipolar disorder; therefore, only regression results for the entire sample of persons with mood disorder are presented.
For bivariate comparisons of people with and without drug or alcohol abuse, we plotted Kaplan-Meier survival curves and used logrank tests to compare differences in time to hospital readmission. In addition, we examined interdiagnostic differences in readmission risk by fitting separate proportional hazard models for the influence of drug or alcohol abuse on readmission for major depressive disorder vs bipolar disorder and then performing the t test on unstandardized parameter estimates and their standard errors to see whether the association was greater in one diagnostic group than the other. Results relating to comparisons of major depressive disorder and bipolar disorder are presented in the text rather than in the tables. All tests of statistical significance were 2-tailed.
RESULTS
About one quarter of persons with mood disorder were hospitalized at least once during the 2-year observation period (30 888 of 129 524, or 24%). Among those hospitalized, about one quarter were readmitted within 3 months of discharge (7457 of 30 888, or 24%). Rates differed (although determinants were similar) between major depressive disorder and bipolar disorder in relation to both hospitalization (major depressive disorder: 15 594 of 85 861, or 18%; bipolar disorder: 10 283 of 34 882, or 30%; P < .001) and rehospitalization (major depressive disorder: 3559 of 15 594, or 23%; bipolar disorder: 2083 of 10 283, or 20%; P < .001). To highlight interdiagnostic differences, these figures were derived after exclusion from analyses of 8781 people (5011 of whom were part of the sample of 30 888 people hospitalized at baseline) with 1 inpatient or 2 outpatient diagnoses of both major depressive disorder and bipolar disorder during the 2-year observation period.
Among people with mood disorder (major depressive disorder, bipolar disorder, or both), 15% (19 747 of 129 524) had comorbid drug or alcohol abuse, but these individuals accounted for 36% (10 995 of 30 888) of all baseline hospitalizations and half (3726 of 7457) of all rehospitalizations within 3 months of discharge. A description of the sample, the percentage hospitalized during the 2-year follow-up, unadjusted and adjusted odds ratios of hospitalization, the percentage rehospitalized within 3 months of discharge, and adjusted rehospitalization hazard ratios are shown in Table 2 .
Substance Abuse and Baseline Hospitalization
People with drug or alcohol abuse had baseline hospitalization odds that were more than 3 times greater than those of their nonabusing counterparts after adjustment for all other independent variables ( Table 2) . These odds were comparable to the adjusted odds of admission relating to comorbid anxiety or personality disorder. By contrast, the adjusted odds of admission associated with co-occurring substance abuse were much greater than were those for medical comorbidity. People with cooccurring health problems had an adjusted risk between 9% and 67% greater than that of their counterparts without those problems; however, except for dyslipidemia, the smaller effect size was significant.
Both drug and alcohol abuse was more influential when co-occurring with hospitalization for major depressive disorder than for bipolar disorder (for drug abuse, b =1.76 6 0.02 with major depressive disorder, b =1.48 6 0.03 with bipolar disorder, t = 7.77, P < .001; for alcohol abuse, b =1.99 60.03 with major depressive disorder, b =1.59 60.05 with bipolar disorder, t = 6.86, P < .001).
Substance Abuse and Early Readmission
The relationship between substance abuse and time to rehospitalization is shown in Figure  1 . People with drug or alcohol abuse had an adjusted readmission hazard rate that was substantially greater (58% and 46%, respectively) than that of their counterparts without drug or alcohol abuse (Table 2 ). This adjusted effect size was almost identical to the risk conferred by comorbid anxiety disorder, personality disorder, cancer, or congestive heart failure, and substantially greater in magnitude than that conferred by comorbid diabetes, hypertension, HIV/AIDS, or dyslipidemia.
Interdiagnostic differences between major depressive disorder and bipolar disorder were not found in the adjusted readmission hazards of people with versus without drug abuse, or of people with versus without alcohol abuse.
Other Hospitalization Determinants
Apart from substance abuse, 7 other factors were statistically significant determinants of hospitalization after adjustment for all the covariates. First, among those with mood disorder, men were 11% more likely to be admitted than were women. Second, Hispanics were 13% less likely to be hospitalized than were Whites. Third, relative to the youngest age Note. OR = odds ratio; CI = confidence interval; MDD = major depressive disorder; BPD = bipolar disorder. a Totals vary because of missing data. b Unadjusted ORs reflect the probability of psychiatric hospitalization from sociodemographic characteristics, comorbidity, and context. Adjusted ORs for hospitalization were used to control for all of the independent variables (first column of the table). d Adjusted hazard ratios for time to early rehospitalization were used to control for all of the independent variables (first column of the table). Persons who were not readmitted within 3 months were not included. *P < .05; **P < .01; ***P < .001.
group (18-29 years), older people were less likely to be admitted. Fourth, compared with Californians, people in other states were between 29% (New York) and 127% (Florida) more likely to be hospitalized. Fifth, Medicaid beneficiaries without dual eligibility with Medicare were 31% less likely to be admitted than were their counterparts with just Medicaid.
Other Rehospitalization Determinants
Similar to what was found for baseline hospitalization, the adjusted hazard for rehospitalization was 8% greater for men than for women, and the hazard decreased by 3% to 18% with ascending age group relative to the youngest age group (only the 18% decrease in the 50-to 59-year age group was statistically significant). However, other findings for readmission exhibited a pattern that contrasted with risk of initial admission. Adjusted rehospitalization hazards for residents of California were 15% to 37% higher than for the other 4 states. Also unlike what was found for hospitalization, the adjusted odds of readmission were 12% lower in communities with the highest median incomes than in those with the lowest median incomes and 20% higher in communities with the highest percentage of non-US citizens than in those with the lowest percentage. In addition, the adjusted hazard for readmission was more than 2.5 times greater for persons without dual eligibility with Medicare than for those with dual eligibility.
DISCUSSION
Almost one quarter of Medicaid beneficiaries with mood disorder in 5 states were hospitalized in 1999 and 2000, and within 3 months, almost one quarter of discharged inpatients were readmitted. People with drug or alcohol abuse comorbidity accounted for more hospitalizations than has previously been recognized: 36% of all baseline hospitalizations and 50% of all readmissions. These results suggest the need for better services for this population as well as adequate funding for such services. They also suggest a need to consider new strategies for providing these services to Medicaid beneficiaries.
A key issue is the need for greater integration among service delivery systems for substance abuse, mental health, and medical care. Many studies have noted the adverse impacts of a lack of coordination among categorically funded and separately delivered services; these include problems relating to lack of crossspecialty knowledge and training, difficulties (such as lack of transportation, time-consuming applications, or referral procedures) in accessing 1 type of service when another is used, unnecessary use of 2 separate agencies, and lack of communication between agencies about progress and setbacks in care. 38 Concerted efforts at better service coordination might help prevent hospitalizations and readmissions of Medicaid beneficiaries with both mood disorder and substance abuse-a population that is only a minority (15%) of beneficiaries with mood disorder. Service integration initiatives have not always achieved their aims, however, and careful evaluation is needed. 39 Less formal initiatives that cross lines of discrete service systems (e.g., service delivery teams, joint task forces, crosstrainings) can help prevent hospitalizations for people with comorbidities. These collaborations could also include mutual assistance programs, which have been found to improve outcomes for both mental health and substance abuse treatment. 40 The strong influence of substance abuse on hospitalization for mood disorder was roughly equivalent to the influence of comorbid personality or anxiety disorder. People with personality or anxiety disorders accounted for 37% of hospitalizations (11351 of 30 888) and 33% of readmissions (3750 of 7457); the former figure is almost identical to that for substance abuse and the latter is only moderately less. This suggests that interventions aimed at preventing hospitalization for mood disorder could beneficially target all people with co-occurring substance abuse, personality, or anxiety disorders. People with any of the 3 major types of comorbidity could benefit from services that have been shown to prevent hospitalization, such as family involvement in care 41 and a combination of psychotropic medication and psychotherapy, 42, 43 especially after these approaches are altered to address specific needs relating to substance abuse, anxiety, or personality disorder in persons with mood disturbance.
Note. There was a statistically significant difference between the 2 groups (c Compared with the association of comorbid substance abuse, anxiety, or personality disorders with hospitalization, that of medical comorbidity is more modest but still merits some attention. Providers charged with identifying at-risk people with dual disorders could be trained to assess for specific co-occurring medical conditions, including cancer, congestive heart failure, diabetes, hypertension, HIV/ AIDS, and other health problems that increase the risk of hospitalization or rehospitalization.
Several other findings merit attention even though they are largely unrelated to our hypotheses (except as control variables). First, although it is difficult to interpret study results on community characteristics without more indepth exploration, the significant influence of local median incomes and non-US citizenship on risk for rehospitalization underscores the need for more information on these and other understudied macrolevel or socioeconomic determinants of hospital recidivism. Second, the reasons why Hispanics were less likely to be hospitalized at baseline need clarification. Finally, the low hospitalization and high readmission rates in California highlight the need for further research on state variations (e.g., Medicaid policies, hospital admission criteria) in patterns of psychiatric hospitalization.
Other conclusions drawn from our study must also be considered speculative or exploratory because of research limitations, especially those inherent in the use of administrative data. 44 Clinical history or symptom-level description of people with mood disturbance, substance abuse, or other disorders was unavailable, as were data on severity of symptom or stage and history of illness. In addition, diagnoses could have been miscoded or made erroneously by practitioners, and no other source of clinical information was available for triangulation. Finally, we were unable to examine admission or readmission among people who use private funds for hospitalization or rely on non-Medicaid insurance coverage. Regarding hospitalization for mood disorder, future studies could examine (1) processes, stages, or trajectories of substance abuse influence over time, or across repeated hospitalizations; (2) the influence of specific drugs, drug and alcohol combinations, or combinations of drugs and prescribed medications; (3) the benefit over time of psychiatric medication, psychotherapy, or other outpatient services, and the impact of intervention nonadherence; (4) the benefits of referral and use of services after psychiatric hospital discharge; and (5) the influence of various combinations of comorbid conditions (e.g., substance abuse and anxiety or HIV/AIDS). Finally, all of these suggestions for research could be applied to the study of hospitalization for schizophrenia, the elderly and adolescents, and privately and publicly insured persons. j
